Maintenance of a functional hematopoietic stem cell niche through galactocerebrosidase and other enzymes.
The maintenance of a functional hematopoietic niche is critical for modulating the fate of hematopoietic stem cells (HSCs). Several enzymes were described as essential for guaranteeing niche functionality. This review summarizes the recent findings about the role of galactocerebrosidase and other enzymes involved in the maintenance of a functional HSC niche. The essential role of enzymes actively involved in the maintenance of the bone marrow microenvironment, in bone remodeling, in regulating the sympathetic innervation of the niche, and in the production and relative balance of sphingolipids active in the niche has been recently highlighted. Enzymes involved in bone remodeling modify the cell-to-cell interaction between osteoblasts and HSCs. Heparanase, neutrophil elastase, and alpha-iduronidase affect the bioavailability of key cytokines and ligands within the extracellular matrix of the niche. Moreover, galactosyltransferase and galactocerebrosidase affect the function of the sympathetic nervous system and/or the balance of bioactive sphingolipids, thus influencing the SDF-1/CXCR4 axis and the proliferation of HSCs. Here, we discuss the role of different enzymes directly or indirectly influencing the niche microenvironment, and we provide a comprehensive picture of their cooperative role, together with receptors, soluble factors, and the extracellular matrix, in maintaining a functional hematopoietic niche.